We discuss metrics of globalization for individual economies as distance measures between fully integrated and trade restricted equilibria in economies initially operating under less than full integration with the global economy. Such metrics can be used to construct country globalization metrics reflecting the distance of economies from full global integration due to trade barriers, barriers to factor flows, barriers to international financial intermediation, solved technological diffusion and other economy specific features yielding less than full integration into the global economy.
Introduction
Globalization is simultaneously one of the most overused and ill defined terms in contemporary policy discussion, and conveys different things to different disciplinary researchers. Some of these meanings are discussed in Whalley (2004) . Our point of departure relative to the current literature is to focus on the measurement of globalization, asking how globalized are particular economies, and how rapidly (or slowly) is globalization occurring?
Various indices of the extent of globalization appear in popular discussion. The Economist, for instance, publishes an annual index of globalization 1 in which Singapore typically appears as the most globalized of all national economies. 2 It is also commonly argued that the world economy today is as integrated as it was in 1913 (see Cable (1995) and Irwin (2001) ). Are these positions able to be substantiated through constructed measures of globalization? Typically, such indices rely on trade/GDP ratios and other variables which are larger for small entrepot economies.
Our approach here is to stay within the globalization discussion emphasized in the analytically based economics literature which takes globalization to be ever deeper market based economic integration. The emphasis is on more trade and investment flows, increased international labour mobility, more rapid execution of cross border transactions rather than the governance and identity issues stressed by political scientists and sociologists. We ask how metrics of the degree to which individual economies are globalized may be developed and calculated.
Following the classical general equilibrium trade literature, we discuss how close particular economies are to an equilibrium that would characterize full integration into the global economy (such as free trade in goods, full factor mobility, or both) assuming such equilibria are unique. There is little or no literature we are aware of which explicitly compares equilibria using distance metrics 3 ; the main focus of prior general equilibrium literature being on com- But on the basis of commodity price comparisons to neighbouring economies (particularly Malaysia) Singapore would appear as substantially less fully integrated into the global economy than many other economies. 3 Measures of distance between equilibria are also critical in a number of other curremt subareas of economics. In the calibration area, for instance, inexact calibration (see Dawkins, Srinivasan, and Whalley (2001) ) involves choosing parameter values for equilibrium structures so as to produce model generated equilibria as close as possible to observed data (pre-adjusted for compatibility with model equilibrium conditions), and closely related metrics of distance between equilibria are also needed here.
parative statics and issues of existence, uniqueness, and stability (see Arrow and Hahn (1971) , and Mas-Colell (1985) ). Our analysis, therefore, forms part of a wider discussion of how far equilibrium observations for economies are from other hypothetical equilibria; in this case those that would be generated under complete openness (free trade and free factor flows).
In what follows, we first formalize alternative metrics of globalization as distance measures between equilibria, and then explore the behavior of these metrics using data on simple forms of restricted equilibria for some sample economies. We use data for eight OECD countries (Australia, Germany, Italy, Japan, Korea, Mexico, UK, US) to make calculations of metrics of globalization using these measures. These are chosen as a sample of countries varying by size, level of income per capita, trade pattern, and size of trade barriers.
We calibrate a simple general equilibrium model to observed data reflecting less than full integration in the presence of existing trade barriers, and then use the model parametrizations generated in this way to compute counterfactual free trade equilibria. The next step is construct various globalization distance metrics between observed and counterfactual equilibria for each country. We first consider direct price and quantity measures of distance, calculating the sum of squares of differences in either prices or quantities (or both) between equilibria. The second measure looks at the absolute value of excess demands. Equilibrium prices of one equilibrium are introduced into the model generating the other equilibrium to generate the excess demands.
Measures are constructed for both goods or factors excess demands. We finally construct endowment change metrics of distance following Debreu (1951) , which also require explicit model structures and parameters for their implementation.
Our conclusion from the calculations we report on is that these globalization distance metrics can behave in different ways and numerical measures of the degree of globalization can therefore be hard to interpret. No unambiguously preferred metric seems to offer itself, despite the growing importance attached to distance metrics in globalization debate. We then pursue a more limited objective, namely to construct relative globalization measures. That is, can the data tells us which countries are more globalized than others? Here we are more successful.
The data provide some guidance as to which countries are relatively more globalized. Parallels to the literature on inequality measures are also drawn.
The Analytics of Globalization Distance Measures
In this section we develop some analytics for distances measure which can be used to assess how close to or far away the equilibrium for a particular economy is from that which would characterize full integration into the global economy. We assume that we are to compare a trade (or factor flow) restricted equilibrium to a full integration equilibrium and only one of these equilibria will be observed (typically an equilibrium in the presence of trade and factor flow restrictions). We thus first calibrate models to data on actual economies in the presence of such restrictions, and then use the parametrizations generated for these models to compute unobservable free trade equilibrium. We make the strong assumption in what follows that both free trade and restricted equilibria are unique 4 .
We begin with some simple measures of distance between two equilibria, calculated by summing the squares of differences across equilibria in endogenous variables (prices, quantities), noting that these are several issues which arise with such measures. One is that if price variables are involved they are not invariant to alternative price normalizations. Another is that the rationale for including all variables in such measures (such as both prices and quantities) is not clear, while neither is it clear that some variables should be excluded. If only a subset of variables are included in such distance measures one has to rationalize which they are and why they should be used. Hence, we choose to calculate distance measures for price and quantity for both goods and factors of production.
The second type of distance measure we develop involves computing excess demands at nonequilibrium prices. For these measures we take the prices from one equilibrium and use them in the model of the economy generating the other equilibrium and calculate the size of the implied excess demands. In the small open economy case, domestic prices are given by world prices gross of tariffs. If we calibrate a model using gross of tariff prices, we can then introduce net of tariff prices and recompute the excess demands (i.e. trade in the form of imports and exports).
We take the absolute value of the change in excess demands relative to total demands as the distance measure between the two equilibria. These are model dependent measures in that the numerical value of the distance measure will vary as the underlying model parametrization used to calibrate to the equilibrium data changes (say, as elasticities of substitution and share parameters in CES functions change).
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But see the discussion of the likelihood of multiplicity of equilibria in models similar to those we use in Kehoe (1991) and Whalley and Zhang (2004) These are also issues with these types of measures. One is that they are only operational in the sense of producing a single valued measure where there are point-to-point mappings (a pure exchange economy), not correspondences (economies with production). Another is that one can have pairs of equilibria under this class of measures which yield sharp differences in distance measures (close, far) in prices and quantities as indicated above.
Finally, we use a third class of distance measures in parameter space. These are measures in the spirit of the Debreu (1951) coefficient of resource utilization which yield the maximum proportional uniform shrinkage in the endowments of an economy that is possible subject to the constraint that the utility of a representative consumer is preserved as distortions are removed, a measure of the degree of inefficiency of an economy. Using this type of globalization metric implies that, in a two consumer, two good, two factor model of an economy, one computes the maximal proportional shrinkage for each of the two factor endowments which preserves utility for a simple representative consumer as trade barriers are removed.
That there is seemingly no satisfactory way of choosing between these alternative measures since there is no single measure which dominates all other measures. Each will yield a numerical measure of distance, and these metrics will behave differently across alternative pairwise equilibrium comparisons. One measure may indicate a large distance between equilibria and another small. The interpretation of such measures thus becomes an issue. What can one conclude, for instance, if endowments change by, say, 10% in a Debreu type measure in comparisons across equilibria while an excess demand calculation implies say a 50% measure for the same tariff barrier. Our propose is thus to raise the issue of which distance measures to use in the globalization debate and whether different measures are appropriate for different circumstances.
To show more concretely how measures of distance can be constructed between globalized and non-globalized equilibria, we take the simple case of a small open price taking economy with 2 produced goods and 2 factors of production. For this economy, there will be various features which limit integration into the global economy, such as tariffs, domestic taxes, quotas and other policy interventions. We assume these are present in the observed restricted equilibrium, but absent in the hypothetical globally integrated equilibrium.
For this economy, we assume two input CES production functions for the two goods which are given by
where Q j denotes output of the j-th industry, φ j is the scale or units parameter, δ jf is the distribution parameter ( f δ jf = 1), T jf is the labor and capital factor input (f = L, K), and σ j is the elasticity of factor substitution.
The factor demand functions derived from cost minimization for these production functions
(1) are:
where B f is the price of factor f (per-unit factor costs for the industry).
On the demand side of the economy we consider a representative consumer with a CES utility function given by
where X j is the quantity of good j demanded by the consumer, α j is the share parameter ( j α j = 1), and σ is the substitution elasticity in the consumer's CES utility function.
Consumer income has three parts, endowment income f B f W f , tariff revenue j r F j P 0 j Z j and a foreign resource transfer R reflecting the financing of any trade imbalance 5 . We assume R to be exogenous and fixed in real terms (i.e. indexed to a measure of the price level).
where
is the consumer's endowment of labor and capital, Z j = X j − Q j is the import and export of good j (excess demands for goods).
World prices for goods are P 0 j and are taken as given exogenously, and the tariff rate on imports of goods j is r j . r j > 0 if good j is imported (X j > Q j ), and r j = 0 if good j is
We incorporate the trade imbalance in this way since typically for actual economy data to be used in model calibrateion will not bo consistent with zero trade balance where P j is the consumer price for good j.
Demand functions from utility maximizing behavior are
The equilibrium conditions in this model are that market demand equals market supply for all factors, and that profits are zero in each industry. Goods markets will be characterized by domestic excess demands that meet the trade imbalance constraint. These equilibrium conditions are that [1] Demands equal supply for factors
[2] Zero profit conditions hold in both industries
For this economy, an equilibrium is characterized by factor prices B L and B K , and domestic prices P 1 and P 2 (given world prices P 0 1 and P 0 2 ), such that equations (7) and (8) hold. From equations (2) and (8) we have
Defining excess demands for factors as
and excess demand of goods
the equilibrium conditions can be rewritten as [1] excess demands for factors are zero, i.e.
and [2] zero profit conditions hold in both industries (i.e. Equation (8)).
At such an equilibrium we can also show that the trade imbalance constraint is satisfied.
Using full employment condition (7) and zero profit conditions (8), we have
from equation (4) . Rewriting the budget constraint (5) as
that is,
from the excess demand of goods equation (11), and
which is trade balance.
Into this economy, we can introduce a wide range of trade distorting instruments beyond tariffs, such as domestic taxes and quotas. All of these policy interventions will limit the degree of integration of the economy into the wider global economy. Assuming for now that equilibria in this economy are unique, this economy has two equilibria for case with and without policy interventions. We label these restricted and unrestricted economies as E (1) and E (2) . Typically we will use an observed equilibrium E (1) and a model parametrization will be calibrated from the equilibrium data consistent with it. The other equilibrium E (2) will be computed as a counterfactual equilibrium. We can also construct various distance measures between equilibria for different barriers applying to the imported good. These equilibria we also characterize by the variables (B
jf ). We first consider simple normalized Euclidean distance measures between restricted and unrestricted equilibria in prices and quantities as
Constructing these measures requires data on the two equilibrium outcomes. The measures M B and M P are dependent on the choice of price normalization.
We can also construct excess demand measures between the two economies: E (1) and E (2) and their equilibria: (B
jf ) and (B
jf ) are the associated variable values. We assume E (1) in the presence of barriers is observed, and we then eliminate the tariff in the case where this is the trade barrier and introduce the net of tariff prices into the model parametrization supporting E (2) and compute excess demands. This procedure does not yield an equilibrium solution to the model, but does suggest locally how large the change in excess demands for goods (factors) would be if trade barriers were eliminated.
We construct excess demand measures in factor space by introducing the production values
into the model supporting Economy E (1) , and evaluating excess demand functions for
given by equation (10) . Given Q (2) j , we solve for T (1 ) jf from Equation (2), for
and generate the excess demands for factors Y (10). This yields a factor excess demand measure between E (1) and E (2) as
In this evaluation of factor excess demands full employment conditions do not hold, and so consumer' income is given
j . Solving for consumption X
(1 ) j from Equation (6), for j = 1, 2,
we can also generate an excess demand distance measure between E (1) and E (2) in terms of goods excess demands Z (1 ) j using Equation (11) . This yields a goods excess demand measure of distance between E (1) and E (2) as
We can finally construct Debreu type shrinkage measures of distance between the two
Economies: E (1) and E (2) and their equilibria: (B
j , X (2) j , T (2) jf ) are the associated variable values. To do this we use P (2) j in the model specification supporting Economy E (1) , and compute an equilibrium for the case here tariffs are eliminated and there is a supporting endowment of factors W
f which yields unchanged utility for the representative consumer. M D 1 yields the Debreu type shrinkage measure of distance between the two equilibria E (1) and E (2) .
Applying Globalization Distance Metrics to Actual Economies
To investigate how the distance measures set out above behave in practice, and what numerical measures of globalization distance are implied for particular economies, we have used the simple 2 good, 2 factor trade model set out above to construct globalization distance measures for a sample of OECD economies. We use the OECD STAN database for 2000 which provides consistent data on consumption, production, and trade for all OECD economics. Into this we also introduce measures of average tariff rates on imports taken from OECD sources. We find this OECD data simpler to use and in some ways more applicable to our needs than the GTAP data base.
The procedures set out in Section 2 are relatively simple to implement, but there are a number of issues of detail that arise. One is that in a model in which factors are fully mobile the production frontier will be close to linear for conventional functional forms such as Cobb Douglas and CES unless share and substitution parameters differ sharply across sectors. This means that for a small tariff change the model will be driven to specialization and as a result will be difficult to fit to the data. In order to get around this problem, we restrict ourselves to compute globalization distance measures for sufficiently small tariff reductions that specialization does not occur in the model. Also, calculating globalization distance measure in practice requires a number of prior judgment calls in the use and interpretation of data, as is typical in most subjective numerical modelling in economics. In our empirical implementation of distance metrics, we first need to select our sample of countries. We have chosen Australia, Germany, Italy, Japan, Korea, Mexico, UK, US as our sample of OECD economies since these differ in size, their trade patterns, their levels of development, and their degree of openness. We take data for the year 2000 for each of these economies and consider each of them in isolation from each other, modelling each country as a small open price taking economy (clearly a strong assumption in the US case).
We construct an initial base case data set reflecting an equilibrium for each of these economies in the presence of domestic trade restrictions, which for simplicity we limit to tariffs.
The equilibrium data are set out in Table 1 . To generate this data set we take information from the STAN database in value terms in domestic currency from which we assemble consumption, production, factor by sector, and net trade for each country for the year 2000. Table 2 2 These value units in domestic currency are AUD 10 6 , EUR 10 6 , EUR 10 6 , JPY 10 9 , KRW 10 9 , MXP 10 6 , GBP 10 6 , and USD 10 6 . 4 See Table 2 for the underlying data used to generate tariff averages reputed here.
We use a two sector classification for each economy in which we first ignore all service related and non-tradable transactions such as utilities, government activity, retailing, wholesaling, distribution, banking, and financial services. We only consider two aggregate traded goods sectors which we take to reflect manufacturing and non-manufacturing activity. From the STANs data, "total manufacturing" is taken as manufacturing and "agriculture, fishing, forestry, and mining /quarrying" are taken as non-manufacturing. Since the 2 × 2 case requires as many factors as goods in the model, this is a relatively easy case to implement. Subsequent applications of this approach can easily (but more tediously) be applied to multisector, multifactor models and the change of the level of aggregation in data will clearly affect the numerical value of globalization measures generated.
STAN data give value added according to our sectorial classification, and also provide data on the compensation of employees. The return to capital is constructed by residual for each sector as the difference between the two. We make the strong assumption that the output of each sector is given only by the value added originating in the sector, and we ignore all intermediate transactions. This yields data on output and factor use by sector in value terms for each country for our benchmark year. This data is in value terms, and to produce equilibrium data on both prices and quantities we need to adopt a units convention for the measurement of both goods and factors. We follow the convention attributed to Harberger (1962) and discussed in Shoven and Whalley (1992) of assuming unitary prices for factors, and unitary world prices for goods in the trade distorted equilibrium. This yields domestic prices for imports as one plus the tariff rate.
We use the trade data in STANs on a net trade basis which nets out imports and exports (again in value terms) by good (for our 2 good classification) for each country. This yields consumption as production plus net trade. This substantially reduces trade volumes relative to published trade data. Most of the OECD economies we consider are net exporters of manufactured goods. Balanced trade does not hold for this net trade data by country since some countries have trade surpluses and others (notably the US) have trade deficits. One procedure to handle trade imbalances is to modify the data to force balanced trade; another is to use a model which incorporates a fixed trade imbalance (which is non-zero). We choose the latter procedure. For the US, this yields the feature that both goods are imported, and financed by foreign resource transfers supporting the observed trade imbalance.
We use tariff rate data from OECD sources as our trade barrier measure in the restricted equilibrium. This data is presented in Table 2 which reports the tariff data we have relied on for our barrier estimates. This data is from OECD Sources on bound tariff rates by Harmonized Nomenclature section headings, and this gives the fraction of line items in specified tariff lines falling in numerical ranges of tariff rates. We have aggregated this data using simple means for in sample ranges. We do not employ trade weighted average, nor use applied rather than bound tariff rates. There is a considerable literature on constructing tariff averages, which for simplicity we ignore. We use statutory rather than effective tariff rates. In the data in Table 1 , the relative size of economies differs, as do trade patterns and factor use by sector, and initial tariff rates. This provides the benchmark equilibrium taken as observed for each of our sample OECD economies. We then calibrate each of our country models to this data which we assume for now to be generated in the presence of a tariff as the only trade barrier which creates distance from full integration. We then apply the procedures set out in the previous section to construct our globalization metrics.
In implementing these procedures, we have restricted ourselves to cases where the only barrier limiting full integration into the global economy is a tariff. In fact, there are many 1 Model tariff rates on exports are set equal to zero, the US imports both goods, with the trade imbalance financed by a resource transfer from abroad.
2 Footnote from Table 1 .
Some Calculations of Distance Measures for a Sample of OECD Economies
We have implemented calculations of globalization distance measures for the eight OECD countries chosen in our sample for the year 2000 (Australia, Germany, Italy, Japan, Korea, Mexico, the UK, and the US). To make these calculations we first calibrate each country model as described above and then proceed to compute a trade barrier change equilibrium as our counterfactual in each case. We then compare the initial equilibrium with the trade barrier change equilibria.
As we note above, due to the near linearity of the production frontier in the 2 × 2 case (see Johnson (1966) , and Abrego and Whalley (2001)) specialization occurs as the equilibrium outcome with most country models in the tariff elimination case (the US, the UK, and Australia) are the exceptions. We therefore compute three different sets of globalization metrics for the country models. One is with an 8% common reduction in tariff rates in all countries since this is the maximal common reduction possible. This allows for comparability across countries since each country's tariffs are reduced by the same percentage. The second considers the largest possible reduction in the national tariff such that specialization does not occur. The advantage of this computation is that we get larger tariff reductions, in some cases complete elimination of tariffs. However, the disadvantage is that tariffs are reduced by different percentages in different countries. The third and final calculation looks at the same absolute reduction in tariff rates for each country. The maximum reduction in tariff rates sustainable without leading to specialization is 1.9%. So in the third case each country faces a 1.9% reduction in all of its tariff rates. Table 4 presents the first set of results, Table 5 the second and the results for the 1.9% reduction in tariff rates are given in Table 6 . Table 6 Globalization Metrics for a Common Reduction 0.01912494 in Tariff Table 4 ). The results for Tables 5 and 6 are similar. Looking at these numbers, then, one cannot draw any conclusion as to whether an 8% tariff reduction moves countries considerably closer to or only little closer to global integration.
In addition, it is not clear how to choose between these different measures. For some measures there are very large differences across countries while for other measures cross country differences are small. For example, looking at Table 4 (a common 8% tariff reduction) the distance measure M X varies from a low of 0.0061 for the UK to a high of 2.6484 for Mexico.
On the other hand, the distance measure M P only varies from 0.0032 (UK) to 0.0238 (Mexico).
On the whole, given that the common 8% reduction in tariff rates yields a larger absolute tariff change in countries with higher initial tariffs, such as Mexico, results for such countries show higher measures than for low initial tariff rate countries, such as the UK. To adjust for this in Table 6 we look at the same absolute tariff reduction for all countries. The rate reduction we look at is about 2% and what we find is that, as expected, the numbers get closer together.
For example, for M X the range shrinks from a low of 0.0087 (US) to a high of 1.1056 (Mexico.)
All of the M P numbers are close. The range is 0.0162 9 (Korea) to 0.0254 (US.) However, the property that there are large differences across measures still holds in Table 6 . Based on the results to this point we thus conclude that both constructing and interpreting measures of globalization distance is at best a difficult matter given all these differences in the behavior of measures.
Ordinal Measures
The results to this point appear quite negative. The different globalization measures we have chosen do not seem to yield a coherent way to measure the degree of globalization for any particular country. Looking down the columns of Tables 4, 5 , and 6 we see that there are large differences in globalization measures for each country for a given tariff change. In addition, looking at the rows of the tables we see that the variability of measures differs widely. In fact, if we compute the variances of each of the rows of Table 4 , for example, those variances range between 0.0000583 and 0.816742. This leads one to ask are there any coherent patterns to these various measures?
We can give a qualified "yes" to this question if we adopt a more limited objective. It turns out that the data from these tables do shed some light on the relative degree of globalization.
If instead of trying to develop an absolute measure of globalization we develop an ordinal globalization ranking we can make some progress. What we do is to take each of the eleven measures of globalization, then rank order the countries by how globalized they are. For the measures we have smaller numbers indicate more globalized countries. We do this only for Tables 4 and 6 because Table 5 has different tariff reduction for each country. In Table 7 Looking at Table 6 there are clear patterns of relative rankings. The UK is the most globalized country for every ranking and the US is the second most globalized for all but one measure. Mexico is the least globalized country and Korea is the next least globalized. Table 9 demonstrates a similar pattern, although the pattern of rankings does not appear to be as clear cut as in Table 6 . The US and UK appear to be the most globalized countries, while Mexico and Germany seem to be the least globalized.
To try and quantify these rankings further we do a simple aggregation of the rankings for all measures. What we do is simply add up the rankings and report the scores for both Tables 7 and 8 in Table 9 . For the aggregate rankings a lower aggregate ranking means a more globalized country. This table shows that the measures used here produce a fairly clear measure of the relative level of globalization across countries. This suggests that while obtaining quantitatively meaningful measures of globalization may be extremely difficult, obtaining relative globalization rankings may be an obtainable goal. Table 9 Aggregate Globalization Rankings Country Aggregate Score- Table 7 Aggregate Score- 
Sensitivity Analysis
We have performed further calculations with the country calibrated models which allow us to investigate the sensitivity of distance measures with respect to critical model parameters, such as elasticities of substitution, and with respect to the depth of tariff cuts in particular cases.
For simplicity these sensitivity analyses are presented for only one country, the US. These are displayed graphically in Figures 1 and 2 .
What is striking about the results in Figure 1 is the near independence of some measures to elasticities and extreme sensitivity in other cases. Euclidean distance measures (which themselves are sharply different one from another) vary little, but excess demand measures vary more (especially for M F 2 ). Debreu shrinkage measures vary proportionally but little in absolute value across elasticity values. 
Conclusion
Our conclusion from these calculations is that just as the many measures of inequality in the income inequality literature yield different and non-comparable partial orderings, so with globalization measures (and equilibrium metrics in general) there are many available measures whose numerical behavior will differ. Which to use, and how to interpret such metrics when calculated is not clear. Seemingly measures will also vary with the degree of disaggregation in models, the structural form of models, and the treatment of factor flows and barriers. Making sense out of the numbers which currently circulate thus seems to be a hazardous occupation.
In this paper we have discussed possible metrics of globalization for countries constructed as distance measures between barrier restricted and more globally integrated country equilibria.
In the process we also emphasize that literature on equilibrium metrics in general is limited, and so our paper is part of a wider discussion of possible metrics of distance across equilibria.
Our results which we report for a sample of eight OECD countries using 2000 data applied to simple 2 × 2 country models suggest both substantial differences in measures for a single country and differences across country in measures for the same barrier reduction. As such, our results are on the whole negative, but they do illustrate the many pitfalls involved with measures currently reported in popular magazines such as the Economist and Foreign Policy. When we lower our sights a bit and ask whether these different measures contain any information about the degree of globalization there does seem to be information in them about the relative degree of globalization of different countries. The measures we look at do suggest which countries are more globalized relative to other countries. Developing relative rankings appears to hold promise for future research.
Our findings may appear to those outside the area to be too negative, and our tone overly pessimistic on the measurement front so far as quantifying globalization is concerned. But little literature exists on these issues and our hope is that our paper might spark further work in the area that will advance on what we have to offer. Our belief is that we are indeed moving to an increasingly integrated global economy in terms of goods flows and capital markets, but with more segmentation in labour markets, where the global costs of restrictions are large 6 .
Adding in the concerns of political scientists over global governance and sociologists over global identity, to say nothing of the anti globalization protestors, may well leave globalization as an inherently unquantifiable metric; but hope springs eternal, and with fortitude and perseverance
6
See Hamilton and Whalley (1984) 
